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COMMISSIONER 




[AH US] ^SlSS!AH 

2004.03.24 

^§is] eh 

9^9S] water hammer of a boring machine 

[^213H] 4-1998-033100-5 
[JIM] 100/100 

[CHE.I213H] 9-2000-000106-5 

[SS^SJS^&IS] 2004-020121-1 
[»SXH 

[SS] 2J*!£! 

[1?!&!3E] 4-1998-033100-5 

t^l XI 1 a Xil425°l ^§CHI °JSr i=61S X1I60^°I ^3 

oil °i& ss^iAhs s^itlidk maiei 

OIJHif (21) 

25 0 38,000 SI 
[3f^ifiSl 0 21 0 S! 

0 2d 0 s 

[£JAhS?S] 10 & 429,000 S! 

[fitfl] 467,000 s 
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140,100 a 

[§¥AHf|] 1.Q2f/H • SAHAH(EE)_|g 
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7] tfl ol^-^|)o] #t] : J=L6fl ^-o] ^^f S7 [ ^^^f; #7l nflSl-g-*I| 

<2j- SH-^; #71 51) i£ SHHgOfl #5^1 ^ 7^*1-711 ^^5)^ 

#71 nfl"^*^ ^Jf^o,] tilH -^^S^ til SI- El-74§>71 

^S, yfl#sl^ ^Jf# 7^H ^^1 71-W ^ 

€ s)^^; #7l ^oi^h #<ysH #7l sH-^ t*L ^§*1 

^^-31, Sl^So^ sl^So^ 7>X^ ^ 

^l^ ^-7flSl-; #71 1H ^1 ^^Sl 3t)^S.o] ^o] «j-^O.S ^3 

3] ^ ^1,2^^-5. °m^l ^^Pf #7H1 #71 SliSO] ^Jf<2j- <a 

Sl^S^ Aj-^Al #71 ^1^71^- ^51^ ^13^^# ^*Rr €^711 

^; #7i ^31*1 ^«?>^§fss ^€ Ji«g-si #7i ^11,2^^-^1 

71 3m -r^^-r^;* f«lt4. 

£. 1 

€^7l, flB) ^3=^ 



30-3 



30-4 



^i-o"7l^| -£)B] {water hammer of a boring machine} 



<2> 51 2^r $|B| ©A u\ $] A}A\£., 

<3> 5L 3£r ¥r ^ ^3 ^S., 



<7> <a*mSLsL ^§Kr ^7^ «1 H# ^(SL^]} 

^(R.C.D ^) ^] ^i4. -2.^31^ ^> ^itJo] 800 vfl*l 3000mm Afoj 
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^ *H§^ ^#5]^ €^Rr ^°H, -#71 R.O.C #^1 tijS 2^ # 

^7} = 5^1*. SHf ol-g-^M tijs 5 ^ Ir^B^l- Sj^A]^ 

«o^°14. -SM ell ^(OSCILLATOR) °] 

^sKr^ °J-^r# ^§Hr W7l^ 

<8> ^>7l R.C.D -SL^HH^ ^6fl ^^jL3f# 7}*} 

^ ?ASLS., S-*}%^r Sl^2\)o]k] £^ S^-^o]Bl(rotator)S- ^ <£<^ ^ 

% v *fl IE.liS.-H. ^-^1 til SI- <y-^ 

^^-§>Jl H.H s|-flH(drill rod pipe)S ^^r^r^L oflolofl ^sfl ^ 

3^ Xl^l-O.^ yfl#*V^ ^^Rr ^^-S. 7ls^A> ^-6\) A>-g-£l^ ^7j ^>BH§ 

^ t ^(top down) ^^1 *^^<?1 ^<^M. 

<9> tfl^I^- ^ ^ ^iL 10-0372049 Jl<>11 3.31^ <>l-g-*l <g^l 

71- 7flAl3qol ^l}. 7flA]€ ^7^ -H-^S-efolW. -fh^SS^-Bi ^^1^ « 

°1H1- ^ ^ $)*]S. ^1^171^ HSl-olti 3.B.SZ}-, 

^■7} H.e^oiti s.h.^1 ^Y^l #1^^ ^°11 ^ ^-g-^Rr ^*F?-3 

«-2V£lol tLeflolT^ tt]^S. Ef^oH o}§fl ^^.g- ^ til^S]-, xl^oflAlW-Bl 

^71 ?^v^hi ^^§>£^- 

30-6 



A oM ^^K-^ ^ a|B7} ^B\7\) ^S. m ^H*^ ^SK- 

<10> A o V ^* H>Sf ^ ^7^ *L iSfM ^S] 3|iSoj .o <y-x= ^o] y_ 

<n> 20-0156913S°11^r ^7l*] ^a]^7> 7flAl£]<^ 

<12> ^ ^ o. Aj--^ ^ ^ ^1^^- sfl^^l ^ ^^.S., -r^# o].g-§> 

<13> ^- Cfs. ^cvo] igjaofl o]§fl ^^xr ^ ^^T 

^--g-^ ^^VS Zt^^SLS.*] ^g-ofl xz\-^ tfl^o] ~. 

3] 4ltil# « 0 >X1^- ^ 7fl5f SI 6 ! ^-tilofl aj-g-o] 7Hr1& 
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<15> ^-7]^- ^ ^H9* ^§>7l W £ ^B^flTJ]^, 

<16> 7>^1^ T^ol^S}-; 

<17> ^>7l m^Sl^r §F?-7^; 

<18> ^"71 Sl^S. SH^ofl #5^1^ 7}^}7\) ^o] yfl#5]^ #^f« 

<19> ^"71 nfl^l^r^lofl ^ T^S §>^3|- ^^1^7># 

<20> ^-7] fti ^*1^?HM| #BH^ 7>^«l-7fl ^l^M, 3|iSo] z] o] ig-^=6_ 

S ^ll^-Tj:^, *fll^:?HMl ?Jo] h 0 v^> ^ ^l3^7Pf ^ 

°]^S£\ *fll,2^7Pf A>°H ^-7] iq^so] ^W-iS} <a^5l^r ^2^7Pf# 

<21> ^"71 ^Kg- ^7l ^l^TPf^ ^"71 ^1,2^^ t 

Jl^fl* ^1?J J51 31^* 4^l7lJl AJ-^a] A o > 7l xfl 1,2^71 

Y7> <^SH ^S-O] Tafl#5]ir ^7] ^13^71^-^1 ^ 

«t §HM7l7l ^§Rr ^^^^^ € ^ 
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tfl<?hOsL #7l ^§>7l ^ $m Sfl^^r, 

#7l ^01^.^0] ##J=Lofl ^5)^ ^-^ ^^-^^.7> ^^Sl 
#7l tjfloi^l^ ^^-5]ir 5X)^S ^-f^lazf; 

#7l S>^oll #^1^ 7>^§>7fl ^^H, #71 «1 H# Ef ^ §>7l 

#71 ^oia-^oH #^E|ol 4I-7I SjiS. §>^l3l- aflti. 
^*KH, 31^^ #^Al ^ 7l . ^-g-£|if ^7lY# 7M^ ^5}o]^ 

^Zt^-S- ^S^u] o^o] Ao>7lo11 ^ ^s.^ ^^fS}- 

^ #^1 #71 ^l^Mf ^Sl^r *fl2^Pf# ^*Kr B lti^^4; 

#71 ^\$] f^^fiS #71 ^111,2^^-^1 ^§>7l ifltfr 

SI #71 H-H Jf^^r #7l 7}<&^$) 
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^ a o V 7 1 ^l,2^>^-# ^^^1^1 ^^§1-71 ^§Kr 

^3^7K^# ^^§>7] ^ ^12^>^# ^IW. 4>7l ^<£^^t& 

^^o]jd a-^o} sq^jB). tfJlo] a-^o^ o^o\] ^]i+<£^ 7} ^^5)51, ^ 

71 iL ^-^flofl 4>7l ^13^71-^-^ ^^£]ir ^^^l ^ , #7] 2 

^^fSS} <?1^5]5L^ #7] SE|^ ^S^H.^ ^^uzj- ifl^S^ 7]^ tr 

H^H ^12^^5.7> ^^5]J1, ^>7l ^2^^Si^ ^>7l ^11^7>^-# ^^Kr 

<32> O^HH ;gJf^ 51^# t^t^] £ #^1 €^7]-g- ^B] Sfl^o} ^ 

wV^tb -|UH# tfAfl^Tfl A^rA ^"4. 

<33> 51 1^1 55^ ^o] t£t$6\] rc)-s ij^B] SflT^(lO)^ 717)1^^1(1)^1 

o]Sfl ^§>7ll Sll=l(2)7> X-H^^l ^7} 5151(2)^1 9\ Sfl 7}o| JEL 5^ ^ 

-r^EHl ^Sfl % H-B^l*- S51(3)^l o. ^ 

*8*Kf tilH(21)# Bf74 s>fe ^^m. 

<34> 51 2 ^ 51 3^m £ ^afl ^ ^Ei sfl^^ <g AjAHl# i+El-tfl 

<35> 51^ ^-S^, 4>7l ^Ei Sfl^(lO)^ ^^(lla)l- 7>Xl±r ^-o] nflo] 

^1(11)^1-, <>1 ^oia-^Kii)^ ^ofl ^^^5L(12a)7l- ^ 

(12)^, #71 ^01^(11)0] 5^«ol| o>y>*^ £A>^o] ^^-o^ ^ 
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(20)^, ^-7] ^^i(i2)^ tiis ^q S (2o) ^d^nai)^] ^i^m tiisi- 

Bf74§>7l Sflnl-fh^SOO)!- ^til^Cf. 

<36> ^-71^1- £o] o^Ei ^^(10)# ^Ad^S Cl^- #Afl §l-7fl ^^§>^ 

<37> ^-71 ^01^^(11)^- ^^^*1 M^-S ^l^^^l ^ SS, ^7l H-e^-olti. 

-(3)^1 ^ 7^£S ^-ol H >^S>T^. Z1S]J7 ^1-71 ^3Kl2)£r 

^01^-^1 (11)51- q-Af ^ ^ ^^"5qir ^SS, -SHMH S-^^lS g. 

J=( 100)^31 ^Sfl BflolBl^l ^^(12b)7> ^tilSjjL, ^o] h o >^O.S 

^S(12a)7> ^til^x^-. a o v 7] ^(12)011^ A o > 7l ^oi- W ^ s(12a)# ^ H # 
°1 ^§Kr «^l*>7l ^lL> xlB.yflti. ^(13)^1 D| ^til^rf. 

<38> ol xHa.«lW.^(13)^r ^-71 ^^^S^l #^#ol ^/fl^M ^(12)2}- 

H^lS ^s)^ ^iH^fdSa)^, #71 ^lS^-(13a)^l ^ ^^-51^ 

^H-^W-^-^lKlSb) <#7] ±^(12)°\) ^7flSl ^f-^-(13c)°l 

^fl(13d)°11 ^1*1 A o v 7l ^a.1lS^-^(13b)l- -8-71 AlHH (13a ) *o_ s t&s$v} 
o]o]^ X\?}^ ^^-7fl(13e)# ^-7} xl}3.m*L^(l3)£r ^1 

oflofl o^fl ^£lxl 4>7l ^^^S(12a)# -^H ^Slfe l-^l 

<39> ^7] ^4MS(30)±r >8-7l 4^(12)3] ^^^S(12a)l- ^f-*H ^^g- 
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# 51 2 ^ 51 3^1 M-Ej-ifl iL&tj-. 
<40> 51^* ^7} sfl^ ^-qs(30)^r ^71 ^^1^1(11)5] #^-(11 

a)<*H sJ^S- § 1 -_o^(3 1 )^ ) jiJas <5H>-^(31H1 ^°1 

^ 7^§l-7ll ^^151<H ^71 Wlm(21)# Hf^§l-7l ^*1 ^^.(32)^ ^til^. 
^71 3j^.(32)£r 4>7l Hl^S §1-0.^(3!) o]l ^M^*l 7}°]?= 7>o]^ 
(32a) 3-, 4 v 7l 7l-ol = w-(32a)S^-Bl ^^^o_S ^Fr^ 1 (31)3] ifl^ 

^ *}°H ^#*Hr fw.Jf*fl(50)7> ^5]^ €:M§*l^Pf(60)l- ^*Rr 
Y(32b)# ^ti^Rr^, a o > 7 i 7l-ol^w-( 3 2a)^ ^1^51^ ^>Y(32b)^m 4 v 7l 7>ol 
3MK32a)Sl ^ilx} €- 7><a-^-(32c)7l- ^^^cf. ZL^]3L ^7] ^i£(32)ir ^ 
°1 v^SLS. ^^(32d)7l- ^^slJi, ^"71 ^Hf(32b)^lfe #7] ^^(32d)^ 
^-^51^ ^l < ?l^^(32e)^ <*]7HH 51 4^1 ^1 ^7} 

^(32)^ ^h^-(32b)^r 7>«?HK32c)# 7$$)$. 7M-3= Jf ( 32a ) ^(Dl)*] # 
SHL^S] ^7|(D2)iH4 3711 ^^SlJl, ^7l ^ll^^(32c) ^(D 
3)^r ^71 ^Tj D2 Jit} 21-711 
<4i> M, ^71 3l^S(32)oi ^-^«.( 3 2b)^ tfl-g-^ ^ ^l^s. §1-0^(31)0] 

3.711 y lti.^xl^7lY(60)# ^^*>7ll Sl^Cfl, 

5X)^s «HH8 (31)3 cfw.^ §1-^(3!)^ 4,955(12) A>o]sl *||°l£.*fl 

(11) "HI -SHJ^I^r <kz)°]^(40)!% °l7)o\}A} J£ 7 ] t^S. f>\°- ^ (31)^ 

JjMj(40)3 ^(41) tfl^MS^r ^ ^( D 4)# ^51^- ^S] 
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<42> ne]3l ^>7l 3X|i§ §> -f^( 3 i)3j., tx)^s.(32) ^ #i£M*L ^-7fl(40)ofl 3 

Sfl ^^£]ir IM^l ^^-(60)^1^ ^-71 ^^(3!)^ ^1^(32)^ ^g}- 

(50)*r *fll ^ 5L 2^1 ^Bfifl ^o] ^o] 7 j-<y- Jf( 32 ) <3] 51 

SM 8 -^ (31)31 ifl^Mg A>ol6fl ^o.^ ^l^H *fll^Pf(61)# 

^11^1-^(51)^, ^>7l ^i^«-(5i)s^-B-l ^Z\o] a o > 71 ^l^^( 32e )azf 
^5l^r ^12^^(62)1- ^^(52)51- ^-71 <a^-Jf(52)ol ^S^-Bi <=! 

3|i€-(32)2} cfjf^l #5fo]^£]^ ^^S(32)^l- #51^ tLtL^(40) 

^ ^(41) ^ Dll-^ *H3^^K62)# ^*Kr *fl2*teHK53)-i- #7] 

^^-^(50)5] ^^(52)^1 ^-71 xll2^7i^-(62)S-^-B^ #7l ^ Jf 
(40)3 ^(41)S ^<#°1 ^tflajo] #o]^ ^s.^ 

(54) °1 <^7HH aj-7] s]AS(32)oj ^^o.^.^ l-#sl 7><y-4- 

(32c)^- ^111^1-^(51)^1 ^£l^r S^So] zjo] hJ-^o^o} #71 

s)i^-(32) ^Ff-( 32b) 3 ^slo]tL JjL*fl (40)3 tj-tL(41)3 

3 3^ zjo] y 0 v^ t^^t} -tftfl^O-S. ^711 nslJi ^71 7p^ 

(32c)^- ^#5l^r ^l^KH^Dfe ^^-7fl(50)7l- ^sq^s. 71^ (32c) 3- 

^1 ^#-^Hfl7> ^- Si 51^1 ^ zJo|^- 71-^H, 1^^(32)3 AJ-^A] ^S\o] 

^(61)<=>11 ^^-51 s]^S( 3 2)^ *H2^?>-f (62)S]- *U<S^(32e) 
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m s]^(32)£l f^(32d)# *ti#€ &5.^ 

S-^fe 9X*\ QSL^- ^1-71 ^13^^(63)^ s$7] #51^ a. Jf^fl (40)3] 

^-g-f(42)*r ^-J: ^ € 5^. <^7HH A o > 7l si|^(32)5] 2,71 ^ 

^f, ^im^(51)^- (32c) 5] £-e)S]ir a1^*1M a o t- 7 ] ^|i^^(32e)^ ^1 

2^Pf(62)^r "S^aL 3i|^ol 4H^H1 sl^S( 3 2)o] *}7j D2 # 

*r ^7> <a^^3f *Hl<3^§-(32e)3f *fl2^[Pf(62)5l o^o] ^ 

^€ ^ &5M=- ^"71 £^(52)5}- #*Hf(32b)7l- ^€^h 
<43> ^>7l 1^^(61)5}- 4>7l ^3^^(63)^1 H JL^D (50)5}- 

^(32)# ^^17171 ^sfl 4^°^ 5} § a, ^^§>7l 
(70) °1 ^1^. ol ^oT-^^r t(70) o r 4>7l ^^l(i2)ol ^^^S.(12a)S 

^§Kr ^H(^15Lad# ^-wl^H, 4>7l #eH*L ^-^(40)^1 «q 

^ 5E^r nflo] £-*fl(ll) ifl^5] ^^ofl n^ti.^. <>1^?1 afll^^ 

5.(71)5} ^>7l 1^^5.(71)51- ^13^^(63)^- <£^€ 9X5L^ 

w -^-^(40)^1 ^291^(72)^: ^31, #7l l^r^S-(71)7> 

^H, ^7l #51^.(32)51 ^1^-ig *H°J£- 31 (11)51 ifl^gsl 3^5. 

^1 ^2^^5(74)51-, ^1-71 ^12^^5.(72)51- *Hl^#Jf# ^^Rr ^5-51 
£3- ^>7l ^0-^( 32 )6\] ^13^^(75)0. ^tii^d-. 

<44 > ^7) ^^^^Hl °\o]x], Aj-71 ^12^^(63)5> ^7] #^1^.^-711(4 

0)51 ^w-(42)7l- 91-^^ 3-M*r ^7] ^251^(72)^ ^ ^ €-3.71- 
<45> #7] tilH -5^5(20)^ v\] n (11)51 SV^ofl ^l^M ^r*J 
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^ £^(21a)°l ^^l^ 7>^§>7fl 3^ tilS(21)^-, -S-71 nflo] 

UlH tilH(21)5] zJ^(21a)°l ^m^qxl y 0 vx]§>^ 5.^ 

(23)^, ^-7} Pflo] ^(li)ofl ji^sM, ^-71 tilH(21)<q ^H5^<a ^^fe 
H S-7](24m 7«|t4. tilH(21)^r H€rSS^(24)<^l $] Sfl ^^^^1(11)^1 

cfl*V S^o] jL^sqji, a o > 7 ] ^BJe](21a)2l- «lH 3.71(23)^1 2}^ ^o.^ 

^1 «o V ^S ^^H^ 7l-^§>7ll ^SlJL, s^HHK^ 31^ % "t- 9-X ^ 
^ ol^ 7>m- 7>^§>rf. 

<46> H>^- ^1 ^€ *^7l*l ^B]^ £ 4, 

£ 5 ^ £ 6 vflxl £ 9# ^^sr>^ ^^4" OT". 

<47> ^.7\ ^^^r ^rnt>}7] flSflA^ ^^7l*l =BfolH. ^Jfofl ^ 

^EisflTJl(lO) ^f, 4^(12)3 ^^(12b)# °1 ^-Efl^Al Aj- 7 i 3E.5l-cly. 

^"71 ^^^S(12a)S y^o] ^«g-^^f-jjL(12a)# 

^H-^^rC 13)^1 ^H^(13eH S]3fl ^ ^3.^^-^(13 

b)# ^Al^lJL ^•y^KlDsl #^(lla)S n^JL °1 ^ 

^^^^(70)^1 *U^f-3L(71) ^ ^12^^5.(74)51- *||2£^g-(72) ^ *fl3 
^-^^(75)* ^1 1^^(61)^ ^13^^(63)^ ^g-W. 

< 48 > n^-el-A-l ^-71 ^©.S. ^1^^-51 2joi w 0 v%>o_s. ^1*K3:-t-( 51)51 i^^oi *q 2 
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^Wl a 0 > 7 i ^11^^.(51)^ ^^(32)^1 7p w MK32c)S ^7)1 squs 

^-71 ^l^Pfc-fl *}-g-^ <y-^ o.^s] xl ^rf. o] *fll^Pf(51)°ll ^-g-§> 

sliS( 32 )o] 7>^w.(32 c )^ ^ a, zjo] y 0 >%>o] ^-g. 
^ofl ^51 7^1 51^ ^o] 3)^(32)61 ^§>7ll ^t}. 

<49> #7l<q- ^-O] sl^(32)ol ^^o^ ^o] S ^ l^^-(51)7l- 

A oM 7><y-«.( 3 2c)Sl 3]^SLS.lf-^ ^Z\JL, ^>7l ^1^^-(51)<H1 *fl^ 
^ ^-71 7>^(32c)^ ^lxKHK51) Afojofl ^3q^ ^ s^o} *\}2^ 

7^(52)^ ^^(32)^1 ^U<?!^(32e)* ^^(32) S «fl#^ 

<50> °H°fl A o >7l ^1 1,2^71^-^ ^^51<=H <g?3o] y£o}*]5L, °H °fl igti.^-^ 

(50)^1 ^--g-^Rr 51 8^1 T^^l *|| 2*1-^(53) 3 #^2}- A o v 

tfl^o] ^X\o) ^o]y] ^ ^^(54)^1 ^^(52)^1 ^^}7\] 

^7) ^l2^m^-(53)7> tftflaJ^S. ^ 7^ES y iti^-^(50)^ §R1-§1- 

711 °1 ^HHH l<£^(32e)^ ^7>^-(32b)Sl ^)7J D2 Y^7> 

<5i> tcj-^i ^>7l 1,2^71^ <g^^ ^sH^^o] ^^^cf. ©1 ^-Hfloil 

A-l 51 8 ^ 51 9<^1 51^1^ Hl-sq- ^-o] a o >71 TX]iS.(32)^ 7 ><y-^-(32c)# ^TflS 
61 7>6l = ^-(32a) #S1 3j7j(Dl)6l ^w-(32b) #*1 ^Jit} H.711 9-lSL 
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(32) ol f>\7^}7\] £1 3L ^o\ 7 \A^ B1H(21)# Hf^§>7ll 

<52> ^>7l s}^(32H §>7j-§>^ A o > 7 i 7>^(32c)^ sq^3|- (50)3 

^1^>^(51)7> ^^o] *fl 1^^(61) « S]J1, °1 ^S^l 

<g-BH ojsfl aj-sj- ^ KV^&SLS.*] s\ ^(32)^ o)si] ti]H(21)# 

<53> ^^A] -g^^- ^to) 5LO}6\\ XZ\-^ ^7} 2) H-SM^ 

5L=# ^§><*| 5L<#$] ^^5]^r ^|Sfl o_5L H Si ^ 

xl ^ ^ $ i o. T ^ i ^ofl tW AlSl^^r fe<H ^ §1^, ^^Hl ^Tll^ol 3)- 
¥°1 7^§>cl-. 

<55> £ SL^^l 51 A]^ «g *UH» %J1S. -M^^l^^M- ^ <m^la]oi 

y A 6\) #^§H, ^ti 7l# £r<>HH ^-o] ^o. ol^Bl 
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[^T L * 1] 

#7l *||S!-g-*fli2l- ^^-5]^r Sl^S 

#7l iq^S. §>-f^o11 #2fol^ 7 >^«l-7fl -g^SM # 7 ] nflol^o] 
^ofl frMH^] Bf^§>7l 7ASLS., l-ol 

# 7>*H ^^1 «r^* ^#S]^r 7>^7> ^i^; 

#7l nflol^ofl ^S|o1 #7l s->^3f fy ^ 

1,2^3. O^o} ^Ti^- #7H A oM Sl^S.^ f^J^ 5t) 

13^* 2] 

#71 #71 7>«y-^-Sl ifl^ A>o]ofl 
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S]^ ^-71 ^5}o]H. *^°] i£J=Lofl ^5}o]^ 7>^S->7]1 ^3^^Y# ^ 

Wl 1 * 3] 

^o] 7}^^}^ ^o]^ ^o]^ g^o] lf§l-^ € ^ ^ 

4] 

157} ^al^M, ^-7} w. ^fls] ^Tg^ Tfljol s-^i^ 3<HS- ^ofl *U 

Bl 
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5] 
6] 

^-7] §>-f^Hl #^o]tg 7^€r>7ll -M^lS]^ ^-o] yfl#Ej-^ =§^Jf# 

Aj- 7 1 «fltL ^^l^^-oll #5^1 7^§>7ll ^l^M, ^1 y o V ^ 
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